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@ Felo) AP IEHES B owge FEAR @i FEEN RIA, AYA, BHA B¢ EUW £PES
| 349 WHos Y4Ys g 5 Qom, "adl we WPol} thE AVAR AT & 9o

1=

=

& FEES FEAATeRE Edehe AV AES §7] AAldelAs gl uiel o] DPPH
S f

=
A 2, FARL 5-

radica luorouracil(5-FU)o & Fxw AMEZAo o
ROS(reactive oxygen species) A oA FHE gl ar, 5-FUE +2E TG SERUAS o] &&to] A~
0" @z 9he 2 caspase 39 2

E]9] cheek pouches?] ZAe% AZF9l 3|5 AIAME 3|Eax, &
g WEtE Il er g ) At oW 2 X gd gy o g o]gd 4= ),

o, ANE Ftel B WS nrh gAs MusuA @k oF UNd: ¥ 3Ye g FAHoR 4
Hats) 9% Ao, ¥ wHel Welsk o AAde s AL ohr

ojgt, dAldE Fotol F LW Y el Awstart dn. ol AAlde e2A F wHE dAE]
E‘-ﬂ ° o oa AFH= Aor A= B A2 FHAANN T

XHE. ul Htﬁ
1. 4348 2 A

B oS a4 Fetal bovine serum (FBS; GIBCO BRL, USA), dulbecco's modified eagle medium (DMEM;
GIBCO BRL, USA), trypsin-EDTA (GIBCO BRL, USA), 2,2-diphenyl-1-picrylhydrazyl (DPPH; Sigma, USA),
ascorbic acid (Sigma, USA), ethanol 99.9% (Duksan, Korea), tetrazolium salt 3, [4,5-dimethylthiazol-
2-yl] -2,5- dipheny! tetrazolium bromide (MIT; Sigma, USA), dimethyl sulfoxide (DMSO; Sigma, USA), 5-
fluorouracil (Sigma, USA) 5ol A& lt).

SDS-polyacrylamide gel electrophoresis (SDS-PAGE) ¢} Western blotting assaysE= 93] Nuclear extract
kit (Active & Motif, USA), Bio-Rad protein assay kit (Bio-Rad, USA), 30% acrylamide mix (Bio-Rad,
USA), SeePico CBB stain kit (Benebiosis, Korea), anti- NF-xB, anti- caspase 3, anti- INF- a (Cell
Signaling Technology, Beverly, MA, USA) and anti-B-tubulin (Santa Cruz Biotechnology Inc., CA),
methanol (Sigma Chemical Co., USA), conjugated goat anti-rabbit IgG (Sigma Chemical Co., USA),
ammonium persulfate (Sigma Chemical Co., USA), N, N, N, N'-tetramethylethylenediamine (TEMED, Sigma
Chemical Co., USA), dithiothreitol (DIT, Sigma Chemical Co., USA), bromophenol blue (Sigma Chemical
Co., USA), Tween 20 (Sigma Chemical Co., USA), glycine (Sigma Chemical Co., USA), Trizma base (Sigma
Chemical Co., USA), skim milk (Becton Dickison, USA), glycerol (Showa, Japan), nitrocellulose
membranes (Schleicher & Schuell, Germany), sodium dodecyl sulfate (SDS, Sigma Chemical Co., USA), and
gel blotting paper (Schleicher & Schuell, Germany) & AF&3}3it).

2. N8 A=

FA% 5 12 SHF5 3,000mll

o

thak(Salviae Miltiorrhizae Radix) 300gS AShalA =%
£ o] &3t 100C 7h7ko]l 2=7F et gelo] Fe Alfomy s,
filter paper2 7% o33k o3-S rotary vacuum evaporatorZ o]€3lo] HZHqS AdYt. o] FEFIAS F
ANZ7E ol&dty Az FES ARE ALt & FEAAFR FEES 69.1gs 4o, &2

23.03%°] A T}.

3. AxF 9 AEuY
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Human pharyngeal cell line (Detroit 562, ATCC CCL138)2 American Type Culture Collection (Manassas,
VA, USA)Z2RE Fdstd k. MES Detroit 562 cell line 10% fetal bovine serum (FBS; Gibco-BRL), 100
U/mL  penicillin®} 100 pg/mL streptomycin®] Z7Fel Modified Eagle’ s Medium (MEM) (Gibco-BRL,
GrandIsland, NY, USA) wjx]& ARg3le] 37C, 5% CO, 2ol wid= .

4. ©Are] DPPH radical 24 84 &34

DPPH radical scavenging activity® ¢ol®r] $late], FZ47AZE @i ARE TF/HT =4 1, 5, 10,
50, 100, 500 ug/mle] %= AJAL Azt FA RToE AHEe 2L %9 ascorbic acidE AME-3F
At}t. 96 well microplate (Corning, USA)ol ethanoloﬂ =0l 0.1mM DPPHS} 7t HE9 A|HE Zak H7ylsto] z+
E5o] XMojE T ALoA 3087 WX F microplate spectrophotometer & ©]-&3}e] 517nmoll A P ==
Aakth. Radical scavenging activitys 7] ¥ 19 #8248 o] &ste] AL,

|\

¥ 1

DPPH radical scavenging activity (%) = [(AB-AT)/AB] <100
AB: absorbance of blank sample

AT: absorbance of tested extract solution

5. Detroit 562 cellsd tst ©4le] AX 54 =A

5-fluorouracilel & =% AFEEA(cytotoxicity)ol that @4t BRI aasE dolrr] 93] MIT testS
S-g3te] AFEHTI3). 96 well platedl] 1x<105 cells/ml9) cellS 100 1¥ YL 37C, 5% C02 incubatorell
A 24 AZE ERb wige $ A E WY MGAE EHE PBS o m ATt PBS°ﬂ 52l 747t Als
1, 5, 10, 50, 100 pg/ml¥} FBS free DMEMo] <1 10uM 5- fluorouram 12 24219 welloll A3k & 4843
o wjkstinl. wjko]l B F wix|E wlgla PBSE AF3 5 PBSOl %9 5Smg/ml MIT 20119} FBS free
DMEM 200 u 18 7} wellell AHElgh & dFu|godZ abgst 5 4A12F B 22 7oA wjgsiglct. wjkas
E5 A7 DMSOE 200p 1 A8 g 37CoA 2A)17F W] % microplate spectrophotometerE ©]-&3}o] 570nm
A FHFEE ZA33IT).

e}

-
-

_',45

6. ROS (reactive oxygen species) AA A

chatol 5-fluorouacilell 28k ROS A oAl &3S dolrr] 93] ROS detection kit(Cell biolabs, USA)<
manualS o]&ste] Adsrt. FEE oAl (1, 10, 100 pg/ml)T 10 uMe) 5-fluorouracil A3 ¥ 100 n
1(100 pM)9] DCF-DAS H7lste] 37C ZF7olA 1A17F wiFslith. Medias A ASAL 1X PBS = 23] AlF 3 o
S MEE serum free media 100p 19+ 2X Cell Lysis buffer 100u 1S @o] Ar2o|A 587 wjokslgict.
Mixture 150p 1= 96 well plateol] =7 fluorescence plate reader (Fluoroskan Ascent 6-96 Well Plate
Reader, ThermoFisher Scientific, U.S.A.) 485nm excitation, 530 nm emission wavelengthol Al A3} t}.

&

7-1. A&

AHEEL Golden Syrian hamster 7 24712 (83, 100~110 gm)E FAA AT E(F)ZRE] Fol AL8-3}
Qth. ARFEE L% 2242T, H% 45~556, %% 300lux (T 50~90cm) 2 WerFr] 12417k $7 o) A
AFFEIE A AAEE 18 AFR(FEY, Bloleylel) E SRE FAToR AFEUY. AFFES 15U
TIAAS AR F 6 (AT, AU, AU, FEAET (100, 500, 1000mg/kg)) o2 vro] A
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7-2. 5-Fluorouracilel] |3+ T8 ¢

A B FARFow tSY #ol 6 groupl® Yol AdEsdth: A4 (N: vehicle-treated, n = 6), &
A Zz++(C: 5-fluorouracil (5 -flu : 80 mg/kg, i.p. only treated, n =6), FAhET (P: 0.15%
benzydimine HCL, o.p. only treated, n=6 ©33} 5 -flu A& (5" -flu + SM: 100, 500, 1000 mg/kg SM
and 5" -flu 80 mg/kg, o.p., n=6/group)

T FaHe HATS A9 dixdt 2 kA , 290 80mg/kg 5-Fluorouracil(5’

obA) 4% 0
FI0E BB ST AN AAAE AFesd dele] dolw 4 At AN S FAE 2

R

74& AlFstaiA FAR (18-gauge) S 01%5} FedAu) A etel AF(scratching wound)S 7}stdth. 2% &
deks oW (eversion) A7 AJEfell A kg RSk yehd A 2 Fot Mid ddew 33y 1%1 O}‘?J\T;]'
A ZE2 benzydimine HCL (0.15%) 3} 100, 500, 1000mg/kg F=°] @ite F3AIA 9 & 2533 44
o] kel

7-3. Hematoxylin-eosin(HE) &34

gsetd AH7)E o]&e 5umeE X2 cheek pouches &S 4% PFA 124 oM (4% Paraformaldehyde, 0.1M PB,
pH=7.0)°o.2 303t 143t T2E EoAl 1023 AodH & Hematoxylin®el]l 183+ @A, 583 Aoy
o 1% AAF 70%2] ClggolA S Yo A A= “HU}ﬂ t'}io}o% FePtgict. o] A= Al 80%<

= e
o gEol © F eosindoll 183 ©t §F AAF Aol ol &A1 Canadian balm&® FYaFATH

7-4. NXAE &eole 913 TUNEL g4

MIEAE  (programmed cell death, apoptosis)S #Z3}7] 918le] ApoTag Peroxidase In Situ Apoptosis
Detection Kit(Chemicon, USA)< /\]—“q-;}oﬂr/} dgtd dH7E o] 7Tum B ZE &gfolze Eo] HAXAY
3L 4%°] PFA AN ez 343 & TUNEL(TdT-mediated dUTP-biotin nick end-labeling) WS A] &3} ).
PBS = 33] Alojujal 0.3% #iFstraz 1583 A4 #itstass gzl F PBSE 1043F 33] Aoy},
Eilibrium buffer2 1083+ WFSAIZl ¥ terminal deoxynucleotidyl transferase(TdT)E 2:1 W]&Z 1A &
oF 37°C wl7lolA wkEAIZATE. Stop-Wash bufferol] 10%3F WHSAIZ]al PBSE 33 A3 F anti-
digoxigenin®l 30%-7F ¥R AIF T, PBSE 33] A% 3ta DABE 33#37F @ ASle] hematoxylino @ thE 9

3 B3 HuAHow T},

ﬂ.

mount ing media® ¥-<)s}t

7-5. Western blot analysis

25ugel @A S 6~15% SDS-PAGE gelol 7|95 (electrophoresis)S A]3e I polyvinylidene

fluoride(PVDF) membrane &% 100vollA #A7|ol%S AlH A7]o]Eo] Ey membraneblocking buffer (5%
BXEF7F sE TPBS)E Ear A-2oA 1A1ZF B9t HHX O]'"’, blocking bufferel]l 1:1000°.%2 3|43 Az}t
AS Y 4CoAA 35 EoF vkSAFL. daF dA 2= [L-1B8(Sata Cruz Biotechnology, Inc., USA), TNF-
a (Sata Cruz Biotechnology, Inc., USA), NF-k B-tubulin(Sata Cruz Biotechnology, Inc., USA)o|t}.
Washing buffer(0.05% Tween 20°] &% PBS)= ‘6*—1—01 A Z3¥ 3 horseradish peroxidase 7} A%rE anti-
goat IgG ¥+ anti-rabbit IgG (Cell Signalin Technology Inc., Danvers, MA, USA) o]z} &AS 1:10000.%
g Ada] d2oA 2A)7F FotF WA FH T, Washing buffer® &3] Al%3 % ECL(Thermo Fisher Scientific
nc, Waltham, MA, USA)E A& 3le] X-ray ZE(Agfa HealthCare, Greenville, SC, USA)ol 733 tt.

8. TAEA

E oygo A dojd E A= Windowd SPSS(ver 11.0, Chicago, USA) HA T 2138 o] &3], Z} W<l

of gt 7]& SAIA (meantSD)E AHEst Hok 3F W& Aol& &Qlslr] 93] =7 t7 % (Independent— t
(e}

test)& A, ol 7 Fo] 7]E2 a=0.05 o2 AT
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Ao 1: ©ate] DPPH radical &4 B4 &9l

Aikel Fxo] whE DPPH radical & A4S 543 A ascorbic acide} @4 25 5% oJFZ o % DPPH
radical &7 Aol Z7tslict. wake Z4Zb 1, 5, 10, 50, 100 pg/mle F=o|A 20.3, 24.21, 24.95,
58.65, 61.96%] DPPH radical &7 &S e},

ek, AN ZET< ascorbic acid (AC)Y 7% 20.35, 54.08, 53.39, 59.95 ¢} 64.23%2] A7 AL e
A (= 1 =), Dose-response curveZHFE 2&FH 50%2] DPPH radical &4 A4S el &9 5%
(IC50) &= ascorbic acidE 4.6ug/ml, @32 42.6 ug/mlo|t}.

AAe] 2: ©Ato] human pharyngeal cell®] AXE A& mxE= F3F 2

thilo] human pharyngeal cell®l A& @ Z2Alo] wx&= J3FS A 7] 5te] MIT assays 38T},
human pharyngeal cell$l Detroit 562 cellsS FBS7} H71E A & MEM wiA|olA 24 h wjoksle] growth-
arrested FEIZ FA3F 2 10 uM 5 flugk 1, 5, 10, 50, 100 ug/mle TS 48h 5+ AF3Adnt. 1, 5,
10, 50, 100 pg/mL s%e] T4k Aeet i%ﬂfﬂ 107.23; 120.15, p< 0.01; 118.90, p< 0.01; 111.86, p< 0.05;
128.97%, p< 0.012 Al AEEo] Aol Hlal A vewth(= 24 #x). 5 flu A2 AT

56.01%24 Atel wlal) Fo4d QA Zasdm (p < 0.001), 5 flugh @4F w5 (1, 5, 10, 50, 100
g/m) A AL oAM= 75.19, p< 0. 01; 78.43, p< 0.001; 81.33, p< 0.001; 102.1, p< 0.01; 95.97, p<
0.01 o] A=&S Yehll 57 fludl o8 frisl Ax5dol el fold Beasts Yehiio(= 2B =),

AAle] 3: gate] AE ) ROS Al WA= 3 &<l

Human pharyngeal cell lineollA] ©ato]l A U] ROS Ao mX& g3kS-3kelst 23} ROS detection kitE
ARg-sto] ©ate]l AEZ Ul ROS B4 R HIEd WA= FFS AT, 5 -flu A dl2atS Gl H
& FolskAl ROS Aol Frbetgith. ey 10uM 5 —flu 22 ROS BAS F53 F b 1, 10 and 100 p
g/mL Ak ol A= ROSS o] dAES & F UJTHE 3 FF).

AAld) 4: ©HAto] apoptosis T WHEo] w|X &= g3t F9l

Human pharyngeal cell lineolA ©ito] apoptosis Tl wHdof wx]= kS g2l3t Ay 3 o] NF-kB
¢} Cleaved caspase-39] #&2 10uM 5 -flu A& 3 SAHEZTNAY F ] =7}t o™ (127.6% and
126.7%, p< 0.01) 10uM 5" —flug} w4k 1, 100ug/ml9] =5 48 h & 54 Helg oA NF-kBe| 2de
FoEA 74k vH(103.2%, p< 0.01 and 101.95%, p< 0.05).

w3, WA 1, 100ug/mle] FXolA Cleaved caspase-32] wrde Z}z} 105.1, 101.6%% oA AA A28kt
(p< 0.05)(&= 4 #F=x)

AA 4 5: Aato] cheek pouches FZ o] w]X & J3F &<l

thito]l Huked 3% cheek pouches Ao X F&S &gt A3 Hematoxylin and Fosin @48 42Y3}o
cheek pouches®] ZZ8t# WH3ls AZsldrt. FAEo AFHE cheek pouches ZA A= ojfd Wi 7z

A k3 HHZI 7AFAA olFy o] FFE T 4 Y. I#y 5-fluorouracil (5 ~flu :
80mg/kg, i.p.)eol 9d =¥ A RAFANE ZdFo WP 0101‘/}‘31 HHure] Ay Fo] FAYA L
AHg35 7145 BAV sEAAE RS #FES 2

= F AJTH (= 4B x). a3y FddlE=TA benzydine HCL
A AE A9 Ee 58S YERWlem (= 4C =) 500, 1000mg/kg «1 A APl A e 2e A4S yE

WATH = 4E % 4 F 3x).

~
w

AAY 6: TAHETYE F9 FXFH cheek pouchesdA A|FAIE #F Fol

5 flu® §9st 779k o] cheek pouches ZA oA apoptosise] 23 kAl sl 3]E-S TUNEL A&

_10_
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F3ll A3tk TUNEL AP 23 A -3 cheek pouches A oA /datel H3l] AlEZAFEo] ¢l om

(% 5B SMHE #2) Wo] PHUETICE 5C FE) WA 100, 500 L 1000ng/kg AL (= 5D, %
SE W % SF RE) HAFA HREal 9es st

A 7: Gite]l FEFHHE

o
[
=

N
"

z
rﬁ
°
)
E
e
o
o
hie)
S

5 —fluxgld fod FAEYd 2doM d%53 B89 pro-inflammatory cytokines (NF-kB, IL-1B, TNF-
a, Caspase-3)¢] wlz WH=FS dolH 1} Western blottingS AA ST, internal controle B-
tubuling A&

1o Ad, 3 o] NF-kBe] wdS SR A gl vls] F7FsER 2™ (136.01%, p< 0.01) Gz
benzydimine HCL A2} T4k 1000mg/kge] &XolA Fo3tA 43ttt 94.7 %, p< 0.01 and 108.7%, p<
0.05). TNF-a <} IL-189 @¥d wde AT A9y 8 Rdoxe AAdwdd va 78S ¢ +

AATE (141.5%, p< 0.05; 147.0, p< 0.01, respectively). 1#y A Y=ol d= INF-aoF IL-1B9 ©4
A W&ol Z+7F 110.1%, p < 0.01; 129.9%, p < 0.01; 2 SAUZET Hl& Fo8kA ATt &3k 1000
mg/kg ¢ @A4HE 5 flu BA A TAAE INF-aF [L-18 <o o 7F~stdeh (118.19%, p <

0.05 and 115.3%, p < 0.05, respectively, = 6). Cleaved caspase-32] w3l
™ (136.62%, p< 0.05) WA hx+3F 500, 1000mg/kge] FEolA Hao] 743
p< 0.05; and 96.1%, p< 0.01, respectively)(&= 6 F=).

J
@ oAUz FrhE3le
t}(108.3%, p< 0.05; 103.7%,

oA 7EA] & e tiste] 1 migAlg AANdES SR AFHEST. B Il &= Ve EobllA F
o] AN bR A B owel Bowgel Aol E4dA el ere uelx W Fuz 7ad
T Aes o T F US Folnk. 2B ERE JAE AANGES AL I o] ofvet AW A A 1
g ofof g}, o] Wfj= He=d Aol ofydlk Sl YEh flow, T1of w53 e el
o RE Aol R wne] xiE Aow d|Huolof & ol
=3y
Ed]
B
—a— Ascorbic acid

e —a— 5mM

= 50—

=

o

B =

o

ZE M

= 40

E o

i

o 21—

(]

ﬂ L] T T T L]
1 o> 190 50 4040
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